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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide means for preventing 
freezing water produced in a fuel cell when the fuel cell is started 
at a cool district. 

SOLUTION: The inner temperature of the fuel cell 20 is detected 
using a temperature sensor 32 in a fuel cell system 10. A cooling 
pump 30 is controlled to become an arrest state when the inner 
temperature of the fuel cell 20 is lower than 0° C. The driving 
power of the cooling pump 30 increases respond to the 
temperature rise when the inner temperature of the fuel cell 
exceeds 0° C. The increment of the driving power is suppressed 
when the inner temperature of the fuel cell 20 become a range 
between 0° C and a fixed temperature that is larger than 0° C. 
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14m* 2 0flK3©{£a©#£P7KA<&&$ftT. $24^ 
M2 0 F*3gpti<^SJ^n-5o C©«fc-5*«fi©}$aJ#K<fc 
o TjfcWKft 2 0 ^i^atc^^S n-S t . — fiJH»* 

*H$E0ijT-t±, j^«tt©nSKBftA( 0 1 J: 0 fcK^gr 

s©as (i2 5©aiSTi ) izmtztr\ 

7* 3 0 ©ffii&g tW^J-T « 3 1 iz J: -p j(KI4«tt 2 0 
20 f^^t-^ic^iPSn-SWlr^LT^-S,, cctn 0 5 
©aST, ©{Ui % ^©S?#<£«KTKfc^T^« 
ffi©*J«Ucffl£o TJWJaKVT* 3 0 ©S»M5riBST Lfc t 

K^$n*„ ^14^*2 0©7C^$-^WH^f 

»7K^#©^§fi^>, ^£P7Kt^l4*«!2 .0 t©r^©M 

^rafiTi ©ffi^SUTt^>. • 
30 [0 0 4 2] *A\-rtSRBK©±fflc*H'*^4p*JK> 

y©isnas©«jn9i^t*fc.- pf4ma!!2 o©M#a© 

*4^ft!!2 0 t©F4©MX^*^f(cji£;L-T. SaiSS 

-rnifivv zn^izfocx, mnmi&2 o©^gqas 

tf-B o t SrjB 3 0 «rS») 
»T4. jl*4m*2 Of^roaSiWOtJilTI-'ie.^ 
t^=totc> aSTi li(TKfclt-S>±IE?t£P7K*'>7©lHl 

[0 0 4 3] itz^ xmrnw-cit, mmm^2 o©(^gp 
40 ajs©±#K^-r-5^7K^v7 , iiicS©B^«©tiSD 

©SiJ^«. )14i4«?tt 2 o ©F^gpaa^aiKT , t <c -5 © 

©±#^»-r^.^a]7K*'>7'iHiteS(©iiSD©S'j^«. a 

43ti:tTtac\ itz, ±ia^si7K* , >7'[5i«eij© 

tm^. i&MMi, ^I4«?ft2 owwgpas^oticifi 
(-^s©as^s©t§(cji, ^iP7K*'>7@eis©g 
50 mmz-zmizwiztz ztt Lrtao. 2 
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[0 0 4 4 ] E. W&W : tits, i©5EWI±±fB©H«i 

[0045] ei. mm i : ±ien«s^jT-»± > #*ptk 

*'>7'3 0©@fE&©gff£(i, BSfcifcLfc^i&ffitl 
Lfcv y 7KS-pVTfc£ Lfc*\ WMBft 2 0 ©AS? 

ISLfcSL HO f «S««?ft2 0 0rtSRa««rttHiU 
*#>"/ENEft©B*tt*»jE-t*3i:4: LT4J|l\ 
UttW 1 1±, ±iBIIMEft© B WttfcS^ r #£PtK*- > 
7- 3 0 LT, $*4S?til 2 0 ©ASSORtf 0 1 MT 
KfcTLTLiofci:*, **l>tt, fiSft£a©ffiT© 

■/mc»©B«M«rJ:f)fi<i5£Lil-r. Z.©cfcoK«S 

tt, $3bM?>-/3 0©^KffoTjKfMKl&2 0©fl 

aKKSLS-rcfcfcLfim*. ;rfticJ:^T, TO 
itfivXf A 1 0£#£, iO»*J:<WI+*ii:*« 

[0 0 4 6] E 2 . X«H2 :±IHH^JT-1±, TOS 
«i2 0 ©W«$M^£©SJKBU:fc&** t?tt#8* 
jK >7" 3 0 £S8ii L 4 1> 3. t L/c i\ i££P7k*° > 7* 3 

0©»»©i^*£jK+*iBidiitt«?ft2 o©rasa 

©ttibft*a#fijfll L fco <fc -5 Kt-S ^ t 4 pTII-C* 
■5. mt-li. TO*ft!5->XxA l 0©jgi*B#Kti, -S 

v\ filin#icii^(c-^p^(i^iP7K*->7'3 0 fcigiS 
Lft^d t 1 LT / >/j:< t &jgg&ft©aft 

(mtfTO«?fi2 0©nSKSK) A<m^©ffiJMT©i: 
^£©B#p t gti#flJ7K* , >7"3 0 tliiLJii^t 
t?iHi&\<\ fiii^F©S)K(-foi;T, #£P7joK>7"3 

otei&L<c^i$M*£«>n«, s**4««2 oflr-£>£ 

#*^+4©*J:9tKfcl8Jt-cS4i:#c, ?£iP7K 
[0 0 4 7] E3. IMI3 : 05 iCjRLfcJ: -5 IS, ± 

®mmm-ett, wmma 2 0 ©flSEsaa* 0 1 * ^jas 

T, itro&lii, liJo©S"J^«ia»*iJUTo^t©©. a 
STi **B*.fci:SiPW*te, ftmifi 2 0 ©A3NUK 
Kfc L t^JPtK*" v/©BIE»«rJI4D S tffc. ■ c 



(7) #§82 0 0 3 - 3 6 8 7 4 
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t & iSJST , * T'©Pb1I±. m&nm 2 0 ©flgftSJKtf 
±*W4fc:oftT, #£PtK*'>7*3 o©@es©B^fii 

l\ Otfr^aKTi ©H©J:-5»;:. &*4m?fc2 0©fl 

spssA'oticifi^is^agT**)^^^ 

7' 3 0©e»»*««t»)iE<RS*ftT^fttf. #Sp7j<£ 
flW£tf*;:£fc±oTj»fMKlS2 0W©Sfi^0tl^ 
T t ft -5. © * BSjhl- -5 H»©JB* £f# * 3 i: #T- § 4 o 
10 [0 0 4 8] E 4 . £Jg0l4 : JJBiafcflTtt, 
TOH«l2 0©rtSISaK*«0t4:fi*fci:*C rats 
Kttf? i;Tjf»#©8&£*iW»+3 #£P7K*" > 

7-3 0©iS»M fcSMPLfc*. gft-Sfi&lc 

WKSS2 8©3rS©figt, at»©HPffi»«:aE!E5j 
fllfc#fcHtt, 3©#©^«$rpgB-t4^tt LTtJ; 
t> 0 3©«fcT4»figt-rftlf, ^JP7K**>7 - 3 0©K«) 

in-£T*9Tt, ?^ai*©sfi**i»-r*ci:A«pr 
ftt44. to*^2 o©rtssaK©±#i-«;i;T?$ai 

i:§(c{±^M©^D©IIJK«:WA-S»3tT\ £l£7K©« 
*S^I*±-r-5|5jm©a«5rff * i t 4. 
[0 0 4 9] E 5. ^W5 :TO«?fi2 0 ©f^gl^K 
*ttlB-r*fc*!>©iaft-lr>*3 2t±, M^«?ft2 OF^ic 

imMii. #ia«-fe>*©ttffie*K«^Tig^«^ 

TO^*2 0©WSKaKtfl|»r-r-6z:i:t Ut^\ 
Sa-trv-9-3 Ztt, TO«M2 oraicKit-S 

» 2 8 tTO*tH 2 0 i ©«tt8IWifiKKW* d ttL 

2 0 ©PJSPt?*^^^ Sfc-tft^Sfrif^^SrMBr 
^r-*ft(fJ:^ 0 

[0 0 5 0] E6. fflm* :^4lZ7jiCtz£dlZ, ± 
IH^te^lT-Ii, 3 0 ©«Ett©BS«rWBr-r 

*RRKH, Mf4«ftfe 2 0©flgESg#0tJJlT£fc-5^ 
*McSc?i>r*iJ»f Lfc*<. ^/<£-l»ag^S«Pl- LT 

ta^. w^.(f> o t j: o t>m^m ( 5 1 i o t ) 

^a*df>7"3 0 ©^i&©gS©¥"JBra?Pt LTS 
40 SLTtM^. 3©J:7 4¥iJBrSmaKJ±, aK-bv* 

3 2©^JH©«K^> TO«?ti!2 0 ^r^-r-S^-fe^© 

^©^SrlSS^T-^iofciaSSft-S. -toBRK, 

to««!2 o©eftf^ici±. «8?«K4 1 v>m-c*\m 

W«tifc», «fS«Ji4 1^2t©#iS«ffiA\ 

?a/s^, otfi^ («A(f- 1 o~+ rot) x-msM 

50 Zt&z t.Ki. 0, *»<c««TTj||8»«ft*ttlir*-* 
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mi&i&fcttmitz omit? zthmzmz z t 
too5i] e 7. m&mi : ±im&mx-i^ 04 tc 

(0t) *iB>l4*»4f-5^KJ:oT, }^I*jK> 
7*3 0 tcKih-t&frZ •ofri&g. Ltv*. zo&ots. 

tUlTt^^.t#lc(±, #i3l7joKv7"3 0l±BZ/<?Jl:$ 

n-s. zzr\ mwnm o©wafittK*<±#LT}^j 

*#>73 0©e»fcMtet4i: 0© 
fJ8RaK*<fiTLr^ai*#>-/3 0roS»$r{fih-r-S 

l\ tftfc*>, {£fitt^*^mi4*ji!!2 0©i£fiB| 
ic. HMjJ*-K>7*3 OroJHB^BM&ti^if-i^SiS 
t*fc«>©S" 1 wiyterSSISg*. g|*LTi>^^£P7K 
#>7* 3 0 fcffJt-*-*fcA©SB 2 ©WSipiSg lc£t^ 
K<»SLrt ii\ flAl*. ±iEJH 1 ©¥TOS«¥ 
SK£ 5 1 , _hieS 2 mWHSmULi: Otmit 

t***»4*ift2 0OjeiWFlc^JP*JK>-7'3 0©fEfi 
ra^JW**J»T*|gU:, /%>^>/t|»j|;LT, ft£P 
*# > 7 3 0 OCttPIMMIIMtPOlbflF *%%.<t? 4 3 

[0 0 5 2] E 8 . X^fl8 : 07 li. ±fe*5fe0j©$! 
*4H^>XxA 1 Otogmmt Ur©^l4«jfi->XxA 

1 0At*Jb-n»flBI-C**. ®7I±. H2&fflfti;:$ 
fl*©8»fc"Mfc*«j£«:ji";LTfcg, B2t*a-t* 

u i o All, #£P7kS# 2 8 fcttffltjt 2 0 tmmmmz 
fcor, AOPfflJttbnfflo-tn-C'tiK, /<;U7*3 4, 

3 6*dATV^. /</U73 4, 3 6C&. *Jffl)S|5 5 Ot 
a»**iTiiO, J*«I*jK>7 3 0©igi&f#lclirattM 
t<tO, JMP##>73 Oo^B^tcli^ttMi^ct 

■9ii*j»$n*. zo&sttmflitttui, hmw*jk> 

7*3 0 ©f?Jtir#KWU ^«*«!2 0ngP©^gj7Kt. 
g|5©ftJP7KS&2 8^©^aJ7Ki»rar% "W»tta«fi±-r 
4c L7c*--^r, Kf4tt»2 0 ro^r*^JP7KK*M 

T, 4814-8% 2 0©ftg|ffig©±#jgg£3tf>.S>;:i;6< 

[0 0 5 3] E 9 . &mM : fc-SWi, #fl7K©$£B 
Kfc^T, 8S*4«?l!l 2 0^©A0P»*-S^tttiiagl5l3 
^7Kffl©/<;i/7*$:l5^ % 0©f?±B$fcli 
^iP7K^!S(7s©^^7Kc7>-ai«r^gpu:^aJU, «m«jds 

2 0fllc8££ftiip***«£7£,fc£LTilH\ ft 



(8) 2 0 0 3 - 3 6 8 7 4 
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*4««l2 0^(7)^£P7j<S^S'it;tT\ &*4««!2 

0 0)B®£fKimftni& 2 0 ©f&gM£«'>£ #-5 c £ 

2 OOiSftft, j^?4«fl!!^***4gfi#jStfcU$^T-^ 
iP7KM£«4i£-tf-.5 (CT^If, {?±B$K^L7c#*P7k 
£^S©?>?(;:BTjKLTi>#, cftfclfl/ftgiTKg&u: 
IMft, ftiP7K*">7'3 OoSift^H^-r^, 

10 [0054] E10. 2£®#J l 0 : j^!4*®l6 2 0 

•T*#aiW«)JBtt«rBI3K*L7 , c*' % fiSI4«?fi2 0P3T* 

3fc*Lfc»8 7*'J7*6 2. 6 3W9\4>f&Rt. LT t 

[0 0 5 5] E 1 1 . Eff^J 11:01 T-(i. j^!4«?l!! 
20 vXxA 1 Omi.WJ.ffil&gmZxkLtzAK U&L1ZJt 

^tzmsM*. mm • s^»7 4 Kita^TK«E8 

4v-*ti. 3(K7yxT'(±^<7K*7yx?r^?4#xiLTffl 
SBSfc, «KI4«^T-4fi!c7K7i^£t-5©tl»Jl:-r-5t 

1® 1 1 iRiftevxrA 1 0 (bmtitzmbi-mwmT- 
[®2] &*4mm->xrA 1 0 (cfcoT^aj7K**gtn4 

[0 3] ffim«tf>2 0 «r««t4-aW©»?«r*fc+» 

[04] f$SJ7K$i»H7U-^>^*b-r7D-^ + - 

40 [05] ^I4«rfi 2 0 ©WSfiKfcffiaJ*jJ?>73 0 © 
@teSf©a^<i t ©^«r*1-v -y 7 - T-*4„ 

[06] somite 2 o<Dto%m&tft®wsrz o© 
0e8i© a^ffl t ©m^ t^-r v -y rr** -s. 
[0 7] mzmtisXoimnwsXTi* 1 0A«r«b 

•f^0-e*-5 o 

[?*Hf©ftt<yj] 

1 0. I 0A-^l4S?t!!vXTA 

2 o -mmm 

2 4-^flJ7r V 
50 2 6-7VX-? 
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